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1. 

METHOD AND APPARATUS FORTREATING 
A POLYOLEFN SURFACE TO OBTAN AN 
ACTIVE SURFACE WHICH IS RECEPTIVE 

TO NKS AND ADHESIVES 

TECHNICAL FIELD 

This invention relates generally to a method of and 
apparatus for treating a polyolefin surface of a shaped object 
in order to obtain an active surface which is receptive to inks 
and adhesives, and this invention specifically relates to a 
method of and apparatus for treating a polyolefin surface of 
a three dimensional, substantially cylindrical shaped object 
in order to obtain an active surface which promotes adhe 
sion, printability, and wetability comprising a conveyor 
mechanism in combination with an electrical discharge 
treatment device to activate the surface of the shaped object 
to become receptive to inks and adhesives. 

BACKGROUND OF THE INVENTION 

It is well known in the art that polyolefins are inherently 
inert and that a chemical change is required to obtain an 
active surface which is receptive to inks and adhesives. The 
surface of the object must be oxidized in order to provide a 
chemical bond. The oxidation of shaped objects can be 
accomplished by a variety of methods, including gas flame 
treatment, electronic spark discharge with opposing elec 
trodes, chemical oxidation with various chemical com 
pounds, and UV irradiation treatment. However, there are 
problems associated with each of these methods. 
The gas flame treatment method is accomplished by 

exposing the surface of the shaped object to a gas flame. 
However, flame treatment may result in unsatisfactory sur 
face treatment, since the surface is liable to be distorted, 
burned or melted by the flame. Another disadvantage arises 
in the expense associated with providing compressed air for 
combustion of the flame. Additionally, the use of gas flames 
causes a possible fire hazard. Flame treatment also generates 
heat and cannot be instantly turned on and off. 

Electronic spark discharge treatment is carried out by 
passing the object to be treated through a tunnel within 
which a pair of opposing electrode plates are disposed. 
Ionized gases, also known as atmospheric or nonvaccuum 
plasmas or Coronas are created by the electricity passing 
through the air. A high AC voltage is impressed between the 
electrodes to effect spark discharge. An electric current flows 
through the surface of the object which is parallel with the 
direction of the spark discharges. This system is mainly used 
in treating films and flat objects since this method only treats 
the surfaces which are parallel to the direction of the 
discharge. An example of this method is shown in U.S. Pat. 
No. 3,484,363 to Williams incorporated herein by reference. 
Williams generally describes an electrical discharge treating 
apparatus designed to provide a plurality of uniform spark 
discharges, having a pair of electrodes spaced apart from 
each other within a tunnel through which plastic objects pass 
to be treated. A horizontally disposed pair of electrodes 
generate vertical sparks, and a pair of vertically disposed 
electrodes generate horizontal sparks to treat both the ver 
tical and horizontal surfaces of the passing object. The 
disadvantage of the Williams apparatus is that the distance 
between the electrodes determines the maximum size of 
object which can be treated, and the larger the gap between 
the electrodes, the greater the electrical stresses. Another 
disadvantage is the fact that the apparatus requires a tunnel 
chamber and gaseous mixtures for suitable treatment. 
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2 
Chemical oxidation can be accomplished by exposing the 

surface of the object to a low temperature plasma so that the 
surface undergoes a chemical change by the action of the 
oxygen and ultra violet rays, however this method requires 
very expensive apparatus and a sealed treatment chamber. 
Another treatment method is to immerse the shaped body 
into a chromic acid mixture, but immersion results in high 
costs for the treatment of the waste produced. Although the 
entire 360° surface area of the shaped object can be treated 
by immersion methods, these methods are costly and rela 
tively slow. 
UV irradiation requires contacting the surface with a UV 

ray-absorbing liquid by immersion or any suitable coating 
method such as spray coating, and then subjecting the object 
to UV irradiation treatment. Examples of UV irradiation 
treatment of shaped objects are generally illustrated in U.S. 
Pat. No. 5,077,082 to Katoh, et al. incorporated herein by 
reference. Katoh, et al. generally describes a method of 
treating the surface of a shaped body formed of polypropy 
lene resin by first contacting the surface with a UV ray 
absorbing liquid by immersion or any suitable coating 
method such as spray coating, and then subjecting the object 
to UV irradiation treatment using, for instance, a low or 
medium pressure mercury lamp. One major disadvantage of 
the system described in Katoh, et al. is that UV irradiation 
treatment requires a relatively long period of time in order 
to obtain the desired results. The same disadvantages as arise 
in immersion of the shaped object discussed above, such as 
expensive apparatus and the necessity of a sealed treatment 
chamber, also make this method undesirable. 

Certain treatment methods are combined to provide 
greater results in the treatment of polymer surfaces. U.S. Pat. 
No. 5,059,447 to Katoh, et al. generally describes a method 
of treating the surface of a shaped body formed of a 
synthetic organic polymer by spark discharge treatment 
which is preceded and/or followed by a treatment with a UV 
ray-absorbing liquid and/or UV irradiation treatment. 
Although the combination method decreases the time 
required for the UV irradiation step, the entire treatment 
time is still relatively slow and unsuitable for high speed 
production lines. 
One major disadvantage associated with treatment of 

shaped objects which require 360° of surface area to be 
treated, such as bottles, cylindrical containers or the like, is 
the difficulty in treating the entire 360° surface area in one 
step. Since manufacturers usually desire to label or print on 
all sides of the container, an economical and inexpensive 
method for treating the entire 360° surface area in one step 
is needed. The systems in use today effectively treat only the 
side of the shaped object which is parallel to the treatment 
means. Thus when treatment means such as flame, electronic 
discharge, UV lamp, or sprayer are used, the entire 360° 
surface area of the object is not fully treated. In order to 
obtain treatment of the entire 360 surface area of a shaped 
object, the object must be passed by the treatment means 
multiple times or there must be multiple treatment means set 
up along all sides of the object. Multiple treatments are 
unsuitable for industry use, due to reduction in the speed of 
production, excess time and energy use, and increased cost. 
Although chemical coating by complete immersion will treat 
the entire 360 surface area of the object, this method is not 
suitable for production line and is costly and inefficient. 
One possible solution to these problems is to provide a 

system wherein the entire 360° surface area of the object is 
fully treated in one step. 

Another possible solution to these problems is to provide 
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a system wherein the treatment method is economical and 
requires a relatively short period of time in order to obtain 
the desired results, and can be adapted for use with existing 
high speed production lines. 

Another possible solution to these problems is to provide 
a system wherein the treatment device which generates only 
a small amount of heat, and does not increase fire hazards. 

Thus, there has been a need in the art for a system that 
provides treatment of the entire 360° surface area of the 
object in one step. 

There is an additional need in the art for a system which 
is suitable and adaptable for industry use in high speed 
production lines. 

There is an additional need in the art for a system which 
the treatment method requires a relatively short period of 
time in order to obtain the desired results. 

There is an additional need in the art for a system in which 
does not require very expensive apparatus. 

There is an additional need in the art for a system which 
the treatment device does not generate extreme amounts of 
heat, or increase fire hazards. 

SUMMARY OF THE INVENTION 

The present invention solves significant problems in the 
art by providing a method of and apparatus for treating a 
polyolefin surface to obtain an active surface receptive to 
inks and adhesives. 

Generally described, the present invention provides a 
method for treating a polymer surface of a shaped object in 
order to obtain an active surface, including the steps of 
introducing the shaped object onto an intake end of a 
conveyor belt of an inclined conveyor mechanism, wherein 
said shaped object comprises two ends, and a substantially 
cylindrical body portion; conveying the shaped object in a 
direction of conveyance towards an output end of the 
conveyor belt; aligning the body portion of the shaped object 
alongside an operation side of the conveyor mechanism with 
the body portion oriented substantially parallel to the direc 
tion of conveyance; guiding the shaped object across a 
treatment device; treating the surface of the body portion of 
the shaped object; and discharging the shaped object from an 
output end of the conveyor belt. 
The introduction step includes placing the shaped object 

on the intake end of the conveyor belt such that a surface of 
the body portion of the shaped object contacts a top face of 
the conveyor belt, whereby the shaped object travels in 
contact with the surface of the conveyor belt in the direction 
of conveyance. 
The alignment step includes an alignment plate mounted 

near the intake end of the conveyor belt and slightly above 
the top face of the conveyor belt, the alignment plate 
extending from a distant side of the conveyor mechanism at 
a downward angle across the conveyor belt, terminating at 
a point approaching the operation side of the conveyor 
mechanism, whereby the alignment plate acts as a barrier, 
redirecting the shaped object alongside the operation side of 
the conveyor mechanism with the body portion of the 
shaped object oriented substantially parallel to the direction 
of conveyance. 
The guiding step includes an adjustable guiding arm, the 

guiding arm redirecting the movement of the shaped object, 
at a predetermined angle, across the conveyor belt at a 
substantially constant distance from the treatment device, 
whereby friction between the body portion of the shaped 
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4 
object and the top face of the conveyor belt and the incline 
of the conveyor belt causes the shaped object to rotate along 
its lengthwise axis as the shaped object travels across the 
treatment device. 

The treatment step includes a treatment device which 
oxidizes the surface of the body portion of the shaped object 
by means of an electrical discharge. 
The method further comprises, prior to the discharging 

step, the step of counting each of the shaped objects. 
The method further comprises, prior to the treatment step, 

the step of detecting fault in the treatment device. 
The method further comprises, prior to the treatment step, 

the step of detecting the object, wherein the detection step 
comprises a sensor which detects the object and activates the 
treatment device. 
The invention also provides an apparatus for treating a 

polymer surface of a shaped object in order to obtain an 
active surface, comprising means for introducing the shaped 
object onto an intake end of a conveyor belt of an inclined 
conveyor mechanism, wherein the shaped object comprises 
two ends, and a substantially cylindrical body portion; 
means for conveying the shaped object in a direction of 
conveyance towards an output end of the conveyor belt; 
means for aligning the body portion of the shaped object 
alongside an operation side of the conveyor mechanism with 
the body portion oriented substantially parallel to the direc 
tion of conveyance; means for guiding the shaped object 
across a treatment device; means for treating the surface of 
the body portion of the shaped object; and means for 
discharging the shaped object from an output end of the 
conveyor belt. 
The means for introducing comprises means for placing 

the shaped object on the intake end of the conveyor belt such 
that a surface of the body portion of the shaped object 
contacts atop face of the conveyor belt, whereby the shaped 
object travels in contact with the surface of the conveyor belt 
in the direction of conveyance. 
The means for aligning comprises an alignment plate 

mounted near the intake end of the conveyor belt and 
slightly above the top face of the conveyor belt, the align 
ment plate extending from a distant side of the conveyor 
mechanism at a downward angle across the conveyor belt, 
terminating at a point approaching the operation side of the 
conveyor mechanism, whereby the alignment plate acts as a 
barrier, redirecting the shaped object alongside the operation 
side of the conveyor mechanism with the body portion of the 
shaped object oriented substantially parallel to the direction 
of conveyance. 
The means for guiding comprises an adjustable guiding 

arm, the guiding arm redirecting the movement of the 
shaped object, at a predetermined angle, across the conveyor 
belt at a substantially constant distance from the treatment 
device, whereby friction between the body portion of the 
shaped object and the top face of the conveyor belt and the 
incline of the conveyor belt causes the shaped object to 
rotate along its lengthwise axis as the shaped object travels 
across the treatment device. 

The means for treating comprises a treatment device 
which oxidizes the surface of the body portion of the shaped 
object by means of an electrical discharge. 
The apparatus further comprises, means for counting each 

of the shaped objects. 
The apparatus further comprises, means for detecting 

fault in the treatment device. 

The apparatus further comprises, a sensor which detects 
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the object and activates the treatment device. 
Accordingly, it is an object of the present invention to 

provide a system that treats the entire 360 surface area of 
the object in one step. 

It is another object of the present invention to provide a 
system which is suitable and adaptable for industry use in 
high speed production lines. 

It is another object of the present invention to provide a 
system in which the treatment method requires a relatively 
short period of time in order to obtain the desired results. 

It is another object of the present invention to provide a 
system which does not require very expensive apparatus. 

It is another object of the present invention to provide a 
system in which the treatment device does not generate 
extreme amounts of heat, or increase fire hazards. 

Accordingly, it is a feature of the invention to provide a 
means for aligning the body portion of the shaped object 
alongside an operation side of the conveyor mechanism with 
the body portion oriented substantially parallel to the direc 
tion of conveyance. 

It is another feature of the invention to provide a means 
for guiding the shaped object across a treatment device. 

It is another feature of the invention to provide a means 
for treating the entire 360° surface of the body portion of the 
shaped object. 
An advantage of the invention is the ability to treat the 

entire 360 surface of the body portion of the shaped object 
in one step. 

These and other objects, features, and advantages of the 
present invention may be more clearly understood and 
appreciated from a review of the following detailed descrip 
tion of the disclosed embodiments and by reference to the 
appended drawings and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIGURES 

FIG. 1 is an elevated view of a preferred embodiment of 
the apparatus for treating a polyolefin surface. 

FIG. 2 is a top view of the preferred embodiment of the 
apparatus for treating a polyolefin surface according to the 
invention. 

FIG. 3 is a top view of the preferred embodiment of the 
apparatus for treating a polyolefin surface illustrating with 
arrows a representation of the available paths of conveyance 
of the shaped objects. 

FIG. 4 is an exploded view of the treatment means of the 
preferred embodiment of the apparatus for treating a poly 
olefin surface as a shaped object is being conveyed through 
the treatment area. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring initially to FIGS. 1 and 2 of the drawings, in 
which like numerals indicate like elements throughout the 
several views, in a preferred embodiment the surface treater 
of this invention is generally illustrated by reference 
numeral 70. The conveyor belt10 is attached to atop portion 
of the conveyor mechanism 15 of the surface treater 70 by 
means of rollers 12 or the like, with a downward slope from 
the intake end 73 to the output end 75. A control panel 72 is 
located on the operation side 74 of the conveyor mechanism 
15. The control panel 72 provides a main breaker to power 
the conveyor belt 10. A shaped object 100, having two ends 
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6 
102a, 102b and a substantially cylindrical body portion 104, 
placed on the intake end 73 of the conveyor belt 10 will 
travel the length of the conveyor belt 10 and exit from the 
output end 75. The shaped object 100 is capable of rolling 
on its body portion 104 along its lengthwise axis. 
An alignment plate 20 is positioned on a horizontal plane 

above the top surface of the conveyor belt 10 by two 
positioning arms 22, 23, each attached at one end to the 
alignment plate 20, and at the other end to a distant side 76 
of the conveyor mechanism 15 near the intake end 73 of the 
conveyor belt 10. The alignment plate 20 extends approxi 
mately three quarters the way across the width of the 
conveyor belt 10, and acts as a barrier, leaving only a narrow 
path on the surface of the conveyor belt 10 along the 
operation side 74 of the conveyor mechanism 15 just wide 
enough for the traveling shaped object 100 to progress 
lengthwise. (A representation of this pathis shown in greater 
detail in FIG. 3). The alignment plate 20 is positioned such 
that it obstructs the path of conveyance of a shaped object 
100 not already traveling this narrow path, and is angled 
such that it funnels the shaped object 100 across the con 
veyor belt 10 toward the operation side 74 of the conveyor 
mechanism 15. This funneling action turns the shaped object 
100 lengthwise causing one of the two ends 102a, 102b of 
the traveling shaped object 100 to lead in the direction of 
conveyance. 
A guiding arm 30 is positioned on a horizontal plane 

above the top surface of the conveyor belt 10 toward the 
output end 75 of the conveyor mechanism 15. A first end 35 
of the guiding arm 30 is rotatably attached to the operation 
side 74 the conveyor mechanism 15 by a bolt 32 or the like. 
The guiding arm 30 extends across the conveyor belt 10 at 
a downward angle, with the second end 37 of the guiding 
arm 30 terminating approximately halfway across the width 
of the conveyor belt10. The angle of the guiding arm 30 can 
be adjusted by rotating the guiding arm 30 around this point 
of attachment. 
An electrical discharge apparatus 50 is mounted toward 

the second end 37 of the guiding arm30 by a bracket 54. The 
electrical discharge apparatus 50 is attached to a power 
source by means of a cable 52 or the like. A sensor 40 is 
mounted between the electrical discharge apparatus 50 and 
the first end 35 of the guiding arm 30 to detect a passing 
shaped object 100 and signal activation of the electrical 
discharge apparatus 50. The electrical discharge apparatus 
50 will remain activated to treat the passing shaped object 
100. As long as the passing shaped object 100 is spaced at 
a short enough interval from the last shaped object 100 that 
passed, the electrical discharge apparatus 50 will remain 
active, and treat each of the shaped objects 100. However, 
longer intervals will cause the electrical discharge apparatus 
50 to shut off until the next passing shaped object 100 is 
detected by the sensor 40, thereby saving energy during 
times of inactivity. The sensor 40 also detects any fault with 
the electrical discharge apparatus 50 and can signal a shut 
down of the surface treater 70 and signal an alarm. A counter 
60 is mounted at the output end 75 of the conveyor mecha 
nism 15 which can be set to track the number of treated 
shaped objects 100. A counter display device 62 is located 
on the control panel 72. 
The progression of a traveling shaped object 100 along 

the surface of the conveyor belt 15 is illustrated by the 
arrows shown in FIG. 3, which represent the paths 1.15a, 
115b, 115c, and 115d along the conveyor belt 10 which a 
shaped object 100 is directed to travel due to the positions 
of the alignment plate 20 and the guiding arm. 30. The 
progression of a traveling shaped object 100 along the 
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surface of the conveyor belt 10 is as follows: The shaped 
object 100 to be treated is placed on the intake end 73 of the 
conveyor belt 10, either manually or automatically, receiv 
ing output from a production line, for example. As the 
shaped object 100 travels, if the shaped object 100 is not 
traveling the conveyor belt 10 along the operation side 74 of 
the conveyor mechanism 15 along path 115a, the alignment 
plate 20 will obstruct the path of the traveling shaped object 
100 and funnel it toward the operation side 74 of the 
conveyor mechanism 15. Since the position of the alignment 
plate 20 only leaves a narrow path 115a on the conveyor belt 
10 along the operation side 74 of the conveyor mechanism 
15 available for the traveling shaped object 100 to progress, 
all objects 100 will be forced to traverse this path 115a. 
Since the path 115a is only wide enough to allow the shaped 
object 100 to pass lengthwise, one of the two ends 102a, 
102b of the object 100 will be leading. As the object 100 
continues to travel down the conveyor belt 10, a leading end 
102a or 102b will come in contact with the guiding arm 30 
which intersects this narrow path 115a of the conveyor belt 
10. Because the conveyor belt 10 is sloped, the object 100 
will contact the guiding arm 30 and travel across the width 
of the conveyor belt 10 at the same angle as the guiding arm 
30, with the body portion 104 of the object 100 abutting the 
edge 34 of the guiding arm. 30. As the object 100 is gliding 
down the angled guiding arm 30, the friction of the moving 
conveyor belt 10 underneath the body portion 104 of the 
object 100 will cause the object 100 to rotate on a lengthwise 
axis parallel to the guiding arm 30. When the object 100 
passes the sensor 40, the electrical discharge apparatus 50 
will be activated and it will generate an electrical discharge. 
As the object 100 passes the electrical discharge apparatus 
50, it will be rotating along its lengthwise axis, and the entire 
360° surface of the body portion 104 of the object 100 will 
be treated. 

FIG. 4 shows an exploded view of the electrical discharge 
apparatus 50 of the preferred embodiment of the apparatus 
for treating a polyolefin surface as a shaped object 100 is 
being conveyed through the treatment area. The electrical 
discharge apparatus 50 is mounted to the guiding arm 30 by 
a bracket 54. The electrical discharge apparatus 50 is posi 
tioned such that the electrode 52 which generates the elec 
trical discharge is parallel with the edge 34 of the guiding 
arm30. After the sensor 40 detects the object 100 and signals 
the electrical discharge apparatus 50, the electrical discharge 
apparatus 50 is activated. The electrode 52 emits an elec 
trical discharge into the air substantially near the surface of 
the electrode 52. As the object 100 travels across the width 
of the conveyor belt 10 in contact with the edge 34 of the 
guiding arm 30, the object 100 passes substantially near the 
surface of the electrode 52 within the range of the electrical 
discharge. Because the object 100 is rotating along its 
lengthwise axis as it passes the electrode, the entire 360° 
surface area of the body portion 104 of the object 100 will 
be oxidized. The conveyor belt 10 carries the object 100 past 
the treatment area and transports the treated object 100 to the 
output end 75 of the conveyor mechanism 15. 

Accordingly, it will be understood that the preferred 
embodiment and alternative embodiment of the present 
invention have been disclosed by way of example and that 
other modifications and alterations may occur to those 
skilled in the art without departing from the scope and spirit 
of the appended claims. 
What is claimed is: 
1. A method for treating a polymer surface of a shaped 

object in order to obtain an active surface which is receptive 
to inks and adhesives, comprising the steps of: 
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8 
introducing said shaped object onto an intake end of a 
moving conveyor belt of a conveyor mechanism inclin 
ing downward from said intake end, wherein said 
shaped object comprises two ends, and a substantially 
cylindrical body portion having said polymer surface 
thereon; 

conveying said shaped object in a direction of conveyance 
towards an output end of said conveyor belt; 

aligning said body portion of said shaped object alongside 
an operation side of said conveyor mechanism with 
said body portion oriented substantially parallel to said 
direction of conveyance; 

guiding said shaped object across a treatment device, 
wherein said guiding step comprises realigning said 
object to cause conveyance across said conveyor belt at 
a substantially constant distance from said treatment 
device with an adjustable guiding arm, 

rotating said shaped object along its lengthwise axis as 
said shaped object travels across said treatment device 
at a speed automatically controlled by said moving 
conveyor belt such that all sides of said cylindrical 
body pass said treatment device at a substantially 
constant distance, whereby said rotating is caused by 
friction between said body portion of said shaped 
object and a top face of said conveyor belt and said 
incline of said conveyor belt; 

treating said surface of said body portion of said shaped 
object by oxidizing said surface of said body portion of 
said shaped object with said treatment device to obtain 
said active surface; and 

discharging said shaped object from said output end of 
said conveyor belt. 

2. The method of claim 1, wherein said introduction step 
comprises placing said shaped object on said intake end of 
said conveyor belt such that a surface of said body portion 
of said shaped object contacts a top face of said conveyor 
belt, whereby said shaped object travels in contact with said 
surface of said conveyor belt in said direction of convey 
C. 

3. The method of claim 1, wherein said alignment step 
comprises an alignment plate mounted near said intake end 
of said conveyor belt and slightly above said top face of said 
conveyor belt, said alignment plate extending from a distant 
side of said conveyor mechanism at a downward angle 
across said conveyor belt, terminating at a point approaching 
said operation side of said conveyor mechanism, whereby 
said alignment plate acts as a barrier, redirecting said shaped 
object alongside said operation side of said conveyor mecha 
nism with said body portion of said shaped object oriented 
substantially parallel to said direction of conveyance. 

4. The method of claim 1, wherein said treatment step 
comprises oxidizing said surface of said body portion of said 
shaped object by means of an electrical discharge from said 
treatment device. 

5. The method of claim 1, further comprising, prior to said 
discharging step, a step of counting said shaped object. 

6. The method of claim 5, further comprising, prior to said 
treatment step, a step of detecting fault in said treatment 
device. 

7. The method of claim 5, further comprising, prior to said 
treatment step, a step of detecting said object, wherein said 
detection step comprises a sensor which detects said object 
and activates said treatment device. 

8. A method for treating a polymer surface of a shaped 
object in order to obtain an active surface which is receptive 
to inks and adhesives, comprising the steps of: 
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introducing said shaped object onto an intake end of a 
conveyor belt of a conveyor mechanism inclining 
downward from said intake end, wherein said shaped 
object comprises two ends, and a substantially cylin 
drical body portion; 

conveying said shaped objectin a direction of conveyance 
towards an output end of said conveyor belt; 

aligning said body portion of said shaped object alongside 
an operation side of said conveyor mechanism with 
said body portion oriented substantially parallel to said 
direction of conveyance; 

guiding said shaped object across a treatment device, 
wherein said guiding step comprises realigning said 
object to cause conveyance across said conveyor belt at 
a substantially constant distance from said treatment 
device with an adjustable guiding arm; 

rotating said shaped object along its lengthwise axis as 
said shaped object travels across said treatment device 
such that all sides of said cylindrical body pass said 
treatment device at a substantially constant distance, 

treating said surface of said body portion of said shaped 
object by oxidizing said surface of said body portion of 
said shaped object with said treatment device to obtain 
said active surface; and 

discharging said shaped object from said output end of 
said conveyor belt. 

9. The method of claim 8, wherein said treatment step 
comprises oxidizing said surface of said body portion of said 
shaped object by means of an electrical discharge from said 
treatment device. 

10. The method of claim 8, further comprising, prior to 
said discharging step, a step of counting said shaped object. 

11. The method of claim 8, further comprising, prior to 
said treatment step, a step of detecting fault in said treatment 
device. 

12. The method of claim 8, further comprising, prior to 
said treatment step, a step of detecting said object, wherein 
said detection step comprises a sensor which detects said 
object and activates said treatment device. 

13. A method for treating a polymer surface of a shaped 
object in order to obtain an active surface, comprising the 
steps of: 
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10 
introducing said shaped object onto an intake end of a 

moving conveyor belt of a conveyor mechanism inclin 
ing downward from said intake end, wherein said 
shaped object comprises two ends, and a substantially 
cylindrical body portion having said polymer surface 
thereon, 

conveying said shaped object in a direction of conveyance 
towards an output end of said conveyor belt; 

aligning said body portion of said shaped object alongside 
an operation side of said conveyor mechanism with 
said body portion oriented substantially parallel to said 
direction of conveyance; 

guiding said shaped object across a treatment device, 
wherein said guiding step comprises realigning said 
object to cause conveyance across said conveyor belt at 
a Substantially constant distance from said treatment 
device with an adjustable guiding arm, 

rotating said shaped object along its lengthwise axis as 
said shaped object travels across said treatment device 
such that all sides of said cylindrical body pass said 
treatment device at a substantially constant distance, 
whereby said rotating is caused by friction between 
said body portion of said shaped object and a top face 
of said conveyor belt and said incline of said conveyor 
belt; 

treating said surface of said body portion of said shaped 
object by oxidizing said surface of said body portion of 
said shaped object by means of an electrical discharge 
from said treatment device to obtain said active surface; 

discharging said shaped object from said output end of 
said conveyor belt. 

14. The method of claim 13, further comprising, prior to 
said discharging step, a step of counting said shaped object. 

15. The method of claim 13, further comprising, prior to 
said treatment step, a step of detecting fault in said treatment 
device. 

16. The method of claim 13, further comprising, prior to 
said treatment step, a step of detecting said object, wherein 
said detection step comprises a sensor which detects said 
object and activates said treatment device. 
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